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NPIC/TSG/RED“269—7O
3 November 1970

MEMORANDUM POR: Chief, rechnical gervices group, NPIC

SUBJECT . RED Inputs to Automatic Data processing
Annex

1. The major app functions within RED will be to pro-
vide computer systems analysis, software Programs; and soft-
ware maintenance in direct gupport of both ongoing and
anticipated future research and Development projects. addi~
tionally, some support will be required in the selection,
integration, and utilization of small, special purpose digi~-
£al computers, which are integral components of some highly
specialized imagery exploitation equipment being developed
under geveral of the research and pavelopnent programs. The
NPIC requirements and primary objectives against which these
programs are directed, along with additional details concern~
ing these programs., are contained in +he R&D annex. The plan-
ning schedule of work during the peried Fy-73-77 in sach of
these progran areas is as follows:

Image Manigulagigg'm It is anticipated that by early ¥¥-73
the overall Feasibility of utilizing image manipulation
techniques as an operational tool for the exploitation of

high resolution imagery will have heel estabhlished, and work
will then be cancentrated on the further refinement of image
manipulation techniques and upon the development of an opexr-
ational, highly automated image manipulation system. The
npigital Image vManipulation programn” inherently requires an
ADP system with large core gtorage and & large secondary
gtorage oOn drum or disk. This is esgential hecause the data
array to be manipulated by the computer progran ranges fxom

a 64 x 64 array to whatever 1imit is imposed by NPIC's com~
puter system core atorage. & 1,024 % 1,024 arxay has already
been used in some applications with larger arrays beindg highly
desirable. tnereasing the array size increases the core
gstorage. saecondary storadge., and computer time requirements;
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gUBJECT: RED Inputs to Automatic Data processing Annex

however, increasing the array size also increases the size
of the format of the image, which may be manipulated at one
time, thereby greatly reducing overall operational processing
time. Furthermore, the DIM functions are used repetitively
to manipulate the image to that point where +he user feels
t+hat he has achieved a maximum enhancement. These reitera-
tions inherently require a jarge amount of CPU time to carry
out the manipulations. RED has some regervations concerning
the Univac 494's ability (as currently configured) to pPro~
vide the large core and computer time requirements needed by
the anticipated DIM program and still be responsive to other
Center requirements. Fastran drums do provide a large amount
of secondary storadge, but this appears to have been mostly
assigned to the IIS. There would appear to be some advan-
tages to providing a dedicated computer for primary use in
image analysis and manipulation. alternatives obviously are
+o provide contract support or to affect an acceptable inter-
face with the 494. The main point here is not SO much which
gsysten is used but that this capacity musgt be provided in
this time frame and that the system chosen must be practical
in terms of the desired end result. AlsoO associated with
this task is the need for extensive programming and systems
analysis. The programs required could be very time consuming.

Image Analysis - puring the period FyY-73-77, the impact of
Improved color emulsions, along with much higher resolution
plack and white f£ilms, will force NPIC to employ~—under opexr-
ational Conditionsﬂ-considerably more sophisticated image
analysis techniques than those currently in use. Toward
this end it is anticipated that extensive use of refined
microdensitometric and colorimetery techniques will be re-
quired in order to reduce and analyze the large masses of
data acgquired thereby causing obvious increases in work
10ad for personnel jnvolved in developing software and pro-
viding software maintenance. color, in particular, vastly
increases the volume of measurements and data reductions
required. The image analysis effort is very closely re-
1ated to the image manipulation af fort and, as 2 conse-
quence, i{g subject to & number of the same constraints, al-
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SUBJECT: RED Inpu£s to Automatic Data Processing Annex

ternatives, and considerations. Also considered in this
category are those ADP support services regquired for
analyzing unconventional imagery and for providing special-
ized processing through holographic or hybrid transformation
techniques. The current emphasis on the | |pro-~
gram would indicate that this may be a valid area for con-
cern. As with image manipulation, the work to be done
appears to be relatively straightforward, and the technical
risk would be relatively low. The major impact would be in
the area of specialized software and in special eguipment
required to digitize the inputs, process the signals, and
provide output data in useful form for interpretation.

Image Information Technology ~ The major functions to be
performed in this category will be to provide systems
analysis and software support to the Research and Develop-
ment efforts programmed under this R&D category. The

major thrust will be to achieve a higher degree of automa-
tion in the handling of nondigitally recorded materials and
in automating and expediting the total process, from start
to finish, of producing a finished report or graphic ready
for publication and dissemination. The overall objective of
these efforts will be to provide more timely and efficient
support to the photo interpreter while at the same time
holding manpower and costs at the lowest possible levels.
Computers would be involved here mainly as controllers

and would, more often than not, be small units integral to
the processing equipment. The only apparent alternative
would be to obtain the additional services required under
external contractual arrangements.

Llectro Optical Imagery ~ By FY-73 we will have approached
the "mid point" in the designing of a system for the effec-
tive exploitation of Electro Optical Imagery (EOI); and
because the signal is acquired, transmitted, processed,
manipulated, and perhaps viewed in a digital form, it is
reasonable to expect considerable impact in the computer
and computer interface areas. RED anticipates a number of
computer interface problems (as yet not well defined) in
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SUBJECT: RED Inputs to Automatic Data Processing Annex

the areas of image display devices, mensuration eqguipment,
reproduction equipment, electronic storage devices, and
image manipulation equipment. Some of these equipments
will require small, integral computers, while others may

be more effectively handled on line to a larger central
processor., (lose cooperation between AID and RED appears
essential. Furthermore, we would like to take this oppor-
tunity to flag certain anticipated problem areas for AID's
planning consideration., Preliminary review would indicate
that there will be considerable EOI impact in the area of
the "Data Base" and related IIS functions, With the arrival
of the near real-time Imagery, we will have a considerably
changed situation. There will be a constant arrival of new
information which must be rapidly inputted into the data
base; conversely, collateral information must ke made more
rapidly available to the interpreter. With the constant
and rapid input and output of EOI derived data, purging the
data base will become much more critical and will have to
be considerably more sophisticated. Finished information
must be highly accessable and rapidly available. In the
collateral area, there will be two separate problems since
we will have to provide ceollateral information to two dif-
ferent groups--those involved in rapid near real-time
interpretation and those involved in slower detailed

read out operations. With this new emphasis on timeliness,
the functions of reporting, publishing, and dissemination
in a more expeditious manner will receive increased empha-~
sis. It is further anticipated that totally new mensuration
routines, allowing for the specialized nature of Electro
Optical Imagery, will be required in addition to those
conventional mensuration programs currently in existance or
under development. Constant coordination and cooperation
between AID and RED will be critical during the formative
stages of the EOI Exploitation Systems and Design. Tech-
nical risk is average to high.

Imagery Interpretation Equipment - It is anticipated that,
with the renewed emphasis upon timeliness inherent in a near
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SUBJECT: RED Inputs to Automatic Data Processing Annex

real-time environment, there will be considerable pressure
to expedite and automate the photo interpretation functions
whether by the introduction of automatic change detection
equipment, sterile imagery screening devices, or highly
sophisticated photo interpretation cells where primary
interpretation functions will receive 'some degree of semi~
automation. Any approach to this type of sophistication
would require some degree of computerization whether
integral to the eguipment or on line to the 494. The major
impact is going to be in heavier investments required in
systems analysis, computer software development, and soft-
ware maintenance. The risk is estimated to be average,
with the main anticipated problem area being interface,
primarily in the areas of system integrationm.

R&D Management Support - With increases in the capacity

and cost of R&D projects have come an ever increasing level
of management scrutiny in order to obtain maximum efficiency
and effectiveness from Government R&D dollars. This dic-
tates more sophisticated management techniques on our part,
which in turn requires some degree of computer support.

This support would be in the form of up to 10,000 sectors

of Fastran drum space in order to handle a new R&D manage-
ment system currently under development. This volume of
storage would be required by FY-73. The technical risk

is very low.

ADP Resources - Significant ADP related resources are re-
quired by BED in order to support our R&D program and to
accommodate the resultant increase in coordination with AID.
These requirements would gradually increase from their
present levels to a peak by mid FY-75; this is primarily re-
lated to the impact of color and EOI. 1In preparing this
resourses summary, it is assumed that it will be RED's
respongibility to establish the reguirements and to justify
the necessary equipment and services and that AID will be
responsible for the operation, space, supporting services,
maintenance, etc. of the expanded ADP facility. However, it
will be necessary for RED to maintain a small computer ap-
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plications section, working in close cooperation with AID, to
perform the necessary interface coordination, advisory ser—
vices, systems design analysis, and prograrming considerations
in support of our own rR&D efforts. BY FY-73 RED will have a
significant work load to warrant approximately 16 hours a
week of machine time "on an open shop pasis” in support of
the R&D program. ITnitially, some IBM 360/50 support will
have to be obtained at ORD/DDS&T ©Y 0Ccs/DDS&T until approxi-
mately mid F¥-73. At this time it will be necessary to pro-
vide some form of equivalent in-house capacity. The es-
timated monthly rental cost of a gsuitable system could rancge
from approximately [ |during FY-77. A breakdown of
RED resource requirements by fiscal year is as follows:

25X1

a. Personnel

#Y-71 One ADP npplications Supervisor GS-14
One Computer Science specialist G5-13
FY-~72 As above, plus one Mathematician GS~13

FY-73 As above, plus one Computer Programmer GS-12

FY-74 through FY-77 (Total Compliment -

5 people)

One ADP Applications !Manager G&~-15
One Computer Science Specialist GS~14
One Mathematician GS-13
Two Programmers Gs~12

b. Contracts

25X 1 FY-71 _none
Fy-72 | | for work required to format
software and incorporate special sub-
routines for opcrational use. Company
unknown.

FY-73 through FY-77 none anticipated
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c. Space Requirements
FY-71 280 sg. ft.
FY-72 360 sqg. ft.

FY-73 through FY-77 550 sq. ft.

25X1

Chief, Research and Engineering Division

Distribution:
Original - Addressee
1 - RED/TSG/NPIC
1 - SDB/RED/TSG/NPIC
25X1 NPIC/TSG/RED
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